Analysis by gas-liquid chromatography of the trimethylsilylated sugar residues of purified vesicular stomatitis virus grown in L cells or chick embryo cells revealed the presence in the whole virion of four hexoses (glucose, galactose, mannose, and fucose), two hexosamines (glucosamine and galactosamine), and 34 to 40% neuraminic acid. The isolated viral glycoprotein was devoid of galactosamine and fucose, both of which sugars were present in whole virions presumably as part of the membrane glycolipids.
In a previous report (6) , we showed that the Indiana serotype of vesicular stomatitis (VS) virus is composed of approximately 3% ribonucleic acid, 65% protein, 20% lipid, and 13% carbohydrate (exclusive of pentose in ribonucleic acid). Chemical analysis of the nonpentose carbohydrate extracted from purified VS virions revealed about 30% neutral sugars, 40% hexosamines, and 30% sialic acid (6) . One of the three major virion structural proteins has been shown to be a glycoprotein which incorporates radioactive glucosamine (1, 9) . In this preliminary report, we describe results of quantitative analysis of the sugar residues of VS virus and its isolated glycopeptide by the method of gasliquid chromatography.
VS virus (Indiana serotype) was propagated in L cells or primary chick embryo (CE) cells, as previously described (6, 9) . Released virions were concentrated by precipitation with polyethylene glycol and further purified at least 150-fold by sequential chromatography, rate zonal centrifugation, and equilibrium centrifugation (6) in parallel with appropriate standards in a Beckman GC-4 gas chromatograph. c Viral glycoprotein labeled with 3H-glucosamine was extracted from L cell-grown purified VS virions with acetic acid, urea, sodium dodecyl sulfate, and 2-mercaptoethanol (9), separated by electrophoresis on a 7.5% polyacrylamide gel (Fig. 2) , digested with Pronase, and chromatographed on Biogel P-6 and Biogel P-10. The peak fractions of 3H-glycoprotein shown in Fig. 3 were hydrolyzed, and the trimethylsilyl derivatives were analyzed by gas chromatography.
of VS virions (1) . Virus was grown in L cells by a method previously described (9) Electropherograms of the glycoprotein and presumed glycolipids of VS virus. L cell monolayers were infected with VS virus at a multiplicity of 10 and incubated in serum-free basal medium, Eagle's diluted 1:50 in Earle's saline solution and containing either 3H-galactose (5 ,Ci/ml) or 3H-glucosamine (1 uCi/ml) plus 14C-amino acids (1.13 ,Ci/ml). After 8 hr at 37 C, 5 ml of complete medium plus 2% calf serum was added to each culture. The medium was harvested at 17 hr after infection, and virions were concentrated and purified. Viral proteins were solubilized by treatment with a 0.1 volume of glacial acetic acid, 0.5 M urea, and 1% SDS at 37 C for 1 hr followed by overnight dialysis against 1,000 volumes of 0.01 M phosphate buffer, pH 7.2, containing 0.1% SDS, 0.5 M urea, and 0.1% 2-mercaptoethanol. Electrophoresis was carried out at 5 ma/gel for 6 hr on 7.5% polyacrylamide gels (10 cm in length) in the presence of 0.1 M phosphate buffer (pH 7.2) containing 0.5 M urea and 0.1% SDS. Protein bands stained with Coomassie blue were correlated with peaks of radioactivity in gels sliced into lengths of 1.25 mm as previously described (9) . The letters designate the migration of the large protein (L), glycoprotein (G), nucleoprotein (N), and surface protein (S). Tlhe large amount of 3H that migrated to the anode is presumed to be incorporated into glycolipids.
(G) and not into proteins L, N, and S. 3H-galactose was also incorporated into the G protein of VS virus, but in this case, lesser amounts of label were noted in the regions of the other virion proteins. In addition, a considerable amount of 3H-galactose and 3H-glucosamine label migrated far down the gel to a region devoid of labeled proteins; this activity is consistent with the behavior of glycolipids on polyacrylamide gels electrophoresed under these conditions (8) .
Seven gels identical to, and run simultaneously with, the one shown in the lower panel of Fig. 2 were stained with Coomassie blue and the isolated stained glycoprotein (G) bands were excised with a razor blade. These 7 gel fragments were pooled and homogenized with a glass rod in 1 ml of 0.1 M sodium phosphate buffer (pH 7.8) containing 0.002 M CaCl2; the glycoprotein was degraded to glycopeptide by incubation at 37 C with 0.1% Pronase (Calbiochem, Los Angeles) added each day for 4 days. The Pronase was autodigested at 37 C for 1 hr before use to minimize possible glycosylase activity. The digested 3H-glycopeptide fraction eluted from the gel fragments was dialyzed against distilled water and chromatographed on a Biogel P-6 column equilibrated with phosphate-buffered saline containing 0.1% SDS, as described by Burge and Strauss (2). The 3H-glycopeptide fraction was eluted from the Biogel P-6 column as a single sharp peak just behind an excluded dye, blue dextran 2000. The peak fractions of 3H radioactivity were pooled, concentrated by evaporation, and rechromatographed on a Biogel P-10 column. Exclusion chromatography on Biogel P-10 of purified 3H-glycopeptide of VS virus. Proteins extracted from virions grown in the presence of 3H-glucosamine and 14C-amino acids were electrophoresed in a manner identical to that shown in the lower panel of Fig. 2 Fig. 3 is essentially the same as that described by Burge and Huang (1); elution of fetuin glycopeptide from our Biogel P-10 column confirmed a molecular weight of -4,000 daltons for the VS virus glycopeptide reported by Burge and Huang (1). Except for a minor trailing peak on Biogel P-10 (Fig. 3) , not observed on Biogel P-6, the glycopeptide of VS virus appears to be relatively homogeneous.
The peak fractions of radioactivity eluted from the Biogel P-10 column were pooled, dialyzed against distilled water and concentrated by evaporation; trimethylsilyl derivatives of methylglycosides were prepared and analyzed by gasliquid chromatography. Table 1 shows the results of the sugar analysis of the isolated viral glycopeptide. As noted, neuraminic acid was the major component of the glycopeptide as well as the whole virion, which also contained similar proportions of mannose, galactose, glucose, and glucosamine. However, in striking contrast to the carbohydrate composition of the whole virion, the viral glycopeptide contained no detectable galactosamine or fucose.
We have not yet analyzed the sugar content of the VS virion glycolipids, but the electropherograms (Fig. 2) 
